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Objective: Medication errors are one of the leading causes of patient
harms. Medication reconciliation is a fundamental process that to be effec-
tive, it should be embraced during each single care transition. Our objec-
tives were to investigate current medication reconciliation practices in the
2 Fondazione Toscana GabrieleMonasterio hospitals and comprehensively
assess the quality of medication reconciliation practices between inpatient
and outpatient care by analyzing the medication patterns 6 months before
admission, during hospitalization, and 9 months after discharge for a se-
lected group of patients with cardiovascular diseases.
Methods: A retrospective observational study was conducted in the Car-
diothoracic Department of the Fondazione Toscana Gabriele Monasterio
hospitals. Medication history was reviewed for all the patients admitted
from and discharged to the community, from January to March 2013. Pa-
tients were excluded if they had less than 4 drugs or less than 2 drugs for
cardiovascular system in their prescription list at admission or if they died
during follow-up. We selected 714 patients, and we obtained the clinical
charts and all drug prescriptions collected during patients’ hospitalization
by the electronic clinical recording system. We also analyzed the list of
prescriptions of this sample of patients, from 6 months before admission
to 9 months after discharge, extracted from the regional prescription reg-
istry. In the resulting sample, prescriptions were analyzed to assess
unintentional discrepancies.
Results: The study included 298 patients (mean age, 71.2 years), accord-
ing to the inclusion and exclusion criteria. Among 14,573 prescriptions an-
alyzed, we found 4363 discrepancies (14.6 discrepancies per patient).
Among these discrepancies, 1310 were classified as unintentional (4.4 dis-
crepancies per patient). Among unintentional discrepancies, only 63
(4.8%) took place during hospitalization. Although at the hospital-home in-
terface, 33.1% of unintentional discrepancies were detected through the
comparison between the patients’ declared therapy and the previous medi-
cation consumption and 62.1% were identified in the comparison between
the prescription at the discharge and the following medication pattern
at home.
Conclusions: Medication errors have important implications for patient
safety, and their identification is a main target for improving clinical prac-
tice. The comparison between themedication patterns acquired through the
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regional prescription registry before and after hospitalization outlined crit-
ical touchpoint in the current medication reconciliation process, calling for
the definition of sharedmedication reconciliation standards between hospi-
tals and primary care services to minimize medication discrepancies and
enhance patient safety.
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Medication reconciliation is a formal process aimed at identi-
fying and correcting unintended medication discrepancies

across transitions of care. It has been a fundamental requirement
for the accreditation of hospitals since 20131 in the United
States, and in 2015, this safety practice is recommended also in
Italy, by the Ministry of Health.

As stated by the Joint Commission International, the organiza-
tions should implement their standard procedures including the
medication reconciliation to improve the patient safety and the
quality of health care services.1 Moreover, theWorld Health Orga-
nization has recognized it as a fundamental standard of quality in
health assistance, and it has to be focused on the reduction of ad-
verse events due to medication errors.

The American Institute of Medicine estimates that on average,
hospitalized patients are subject to at least 1 medication error per
day.2 Moreover, several multicenter studies showed that from 10%
to 67% of medication histories have at least 1 error3 and up to one
third of these errors have the potential to cause patient harm.4

These observations confirmed that medication errors represent
the most common patient safety error.5 Then, more than 40% of
medication errors result from inadequate reconciliation at transi-
tion points, such as during admission, transfer, and discharge of
patients,5,6 and an incomplete medical history record may cause
up to 85% of discrepancies in pharmacological treatment.7

Among these errors, approximately 20%may result in harm.8,9

Many unintentional discrepancies may be prevented if medication
reconciliation processes were performed.

Several studies show that patients with cardiovascular diseases
are the most likely to be involved in unintentional discrepancies,
10,11 because of their polytherapy and comorbidity; therefore, we
decided to study this particular population.

The steps needed to perform a specific medication reconcilia-
tion, as suggested by the Italian recommendation, are the acquisi-
tions of a complete and accurate patient medication record and the
subsequent comparison of that record with the current drug pre-
scriptions.1,12,13 This process should be carried out across transi-
tions of care, including the transfers between home, primary,
and acute care settings. Moreover, the medication reconciliation
is intended to be a comprehensive process aiming to trigger
collaboration between hospital physicians (HPs) and general
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practitioners (GP), throughout the continuum of care. The partner-
ships between healthcare organizations and community-based or-
ganizations can reinforce medication safety through a shared
schema for collecting precise and accurate information about cur-
rent medication record.1,12,13 Hospital physicians can confirm or
change the therapeutic pattern according to the clinical status of
the patient in a safe and effective way, avoiding dangerous interac-
tions, allergic reactions, duplications, or omissions of drugs.

When comparing therapies prescribed to a patient in different
touchpoints, such as before and after hospitalization, discrepan-
cies may be observed.12 There are 2 types of discrepancies: inten-
tional and unintentional discrepancies. Intentional discrepancies
are changes in the medications due to a change in the clinical
condition of the patient, for instance, at hospital admission, an
intentional discrepancy may be due to the reason for hospital ad-
mission. On the contrary, unintentional medication discrepancies
are differences observed in the medication record with no correla-
tion with a modification in the clinical condition of the patient, so
they are considered as medication errors. The scope of the medi-
cation reconciliation process is to draw the attention of the care
providers to potentially unintentional discrepancies, so that assess-
ment can be performed and medication errors can be avoided.

The aims of the present study are to assess the quality of the
medication reconciliation process in the Cardiothoracic Depart-
ment of Fondazione Toscana Gabriele Monasterio (FTGM) by
identifying the potential harmful discrepancies and comprehen-
sively evaluate the reconciliation process at the interface between
inpatient and outpatient care.
METHODS

Data Collection
This observational study retrospectively analyzed the pre-

scriptions of patients hospitalized at the Cardiothoracic Depart-
ment of FTGM from January to March 2013. The Department
has 82 ward beds and 12 intensive care units beds for post-
cardiothoracic surgery patients and postacute coronary syndromes;
it has 3551 admissions in 1 year and is part of a Foundation devoted
to research as well as clinical practice, particularly focused on car-
diovascular diseases. Fondazione Toscana Gabriele Monasterio
developed a system for patient safety according to the guidelines
FIGURE 1. Time points for the analysis of discrepancies between prescri
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provided by the Center for Clinical Risk Management and Patient
Safety, located at the Department of Health. Within this system,
the development and implementation of safety practices are a ba-
sic pillar to anticipate and prevent known risks. The results of the
present study will lay the groundwork for future interventions at
the local and the regional level.

The inclusion criteria were the following: (a) admission to
the Cardiothoracic Department of FTGM within the selected pe-
riod, (b) discharge within the selected period, (c) patient resident
in Tuscany. The Agenzia regionale di sanità della Toscana ex-
tracted from the regional prescription registry (RPR) the list of
prescriptions of this sample of patients, from 6 months before ad-
mission to 9 months after discharge. The RPR records all the
drugs dispensed to the patients upon prescription of their GP or
of a specialist employed by the Regional Healthcare System, pro-
vided that the drug is included in the national list of drugs reim-
bursed by the National Healthcare System. An overall number
of 714 patient were selected for our study.

We then excluded from the study patients coming from or
transferred to other hospitals, patients treated at admission with
less than 4 medications and/or less than 2 drugs with Anatomical
Therapeutic Chemical classification system (ATC) code C* (Car-
diovascular System) and patients who died during follow-up
(9 months after discharge). Two hundred ninety-eight patients
were included in the study, and we obtained the clinical charts
and all drug prescriptions collected during patients’ hospitaliza-
tion by the electronic clinical recording system from the Informa-
tion Technology Services of FTGM. The main objective of this
study is to verify how many unintentional discrepancies were
found during the selected period and when they occurred; there-
fore, for this study, no interviews or patient questionnaires were
conducted to check the reliability of the medication declared
and the source of information (e.g., patients, family members,
medication bottles, family doctors).

The interprofessional collaboration of a pharmacist and HPs
allowed the collection and validation, by means of an electronic
form of the discrepancies observed in the medication patterns.

Data Analysis
Themedication reconciliation process was carried out through

the comparison of several discrepancies between the medication
patterns at different time points, as shown in Figure 1.
ptions.

© 2017 Wolters Kluwer Health, Inc. All rights reserved.

ealth, Inc. All rights reserved.

www.journalpatientsafety.com


TABLE 2. Clinical and Demographic Characteristics of the Pop-
ulation Included

Baseline Characteristics n = 298

Patient age, mean (SD), y 71.2(11.1)
0–64, n (%) 73 (24.5)
65–74, n (%) 98 (32.8)
75–84, n (%) 100 (33.6)
>85, n (%) 27 (9.1)

Sex, n (%)
Male 201 (67.4)
Female 97 (32.6)

Admission diagnosis, n (%)
Cardiac Surgical patients 55 (18.4)
Acute coronary syndrome 15 (5.0)
Cardiac arrhythmia 67 (22.5)
Stable ischemic heart disease 98 (32.9)
Cardiomyopathy (heart failure) 47 (15.8)
Others 16 (5.4)
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We classified unintentional discrepancies as follows: (a)
change in the active principle within the same ATC code appar-
ently without any connection with the clinical status of the patient;
(b) change in the dose without any connection with the clinical sta-
tus of the patient; (c) change in the pharmaceutical formulation; (d)
drug listed in the RPR but not declared by the patient at admission;
(e) medication declared by the patient at admission but not listed in
the RPR; (f) difference between the drug declared by the patient at
admission and the medication recorded in the RPR in the 6 months
before hospitalization; (g) lack of prescription during hospitaliza-
tion of drug recorded in the RPR before the hospitalization; (h)
lack of prescription recorded in the RPR after discharge of drug ad-
ministered to the patient during the hospitalization and prescribed
at discharge; (i) drug prescribed at discharge but never recorded
in the RPR in the 9 months after the discharge; (j) drug prescribed
at discharge but later changed by the primary care physicians (GP
or other specialists); (k) new prescription not connected with the
hospitalization; and (l) other reasons.

We considered as hospital-home interface both the compari-
sons between medication orders recorded in the RPR in the
6 months before hospitalization and those declared by the patient
at hospital admission and between drug prescriptions at discharge
and drugs recorded in the RPR in the 9 months after the discharge.

We estimated the average number of prescription per patient,
the average number of discrepancies, and the average number of
unintentional discrepancies. We estimated the percentage of unin-
tentional discrepancies per category.

The review process was conducted in 2 subsequent steps:
(1) the identification and classification of discrepancies by 2 clin-
ical pharmacists and (2) analysis and validation of the discrepan-
cies by 2 expert cardiologists. The definition of all discrepancies
was obtained by the agreement of pharmacists and physicians to-
gether on the possible reasons for changing therapy according to
the clinical condition of the patient at that moment. No disaccord
was found between the evaluation.

Ethics
This observational retrospective study was approved by the

ethics committee in Research of the Area Vasta Nord-Ovest. Data
were entered into an electronic database specifically created by the
Information Technology Services of FTGM.
RESULTS
During the period of the study, 714 patients were admitted to

the Cardiothoracic Department of FTGM. Of these, 298 patients
were included in the study because they met the inclusion criteria
(Table 1). The clinical and demographic characteristics of the pop-
ulation included are shown in Table 2. Ninety-seven patients
(32.6%) were female; the average age was 71.2 years.
TABLE 1. Summary of Patient Recruitment and Enrollment

n

Patient admitted to the Cardiothoracic Department of
FTGM between January and March 2013

714

Patient excluded for therapy with <4 drugs or <2 drugs
with ATC code C*—cardiovascular system

215

Patient excluded for hospital transfer at admission
or discharge

201

Patient died during the follow-up (9 mo after discharge) 2
Patient included 298
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The clinical and demographic characteristics of the population
included are shown in Table 2. The overall number of the prescrip-
tions analyzed was 14,573 (48.9 per patient). In Table 3, prescrip-
tions are classified per period of prescription.

Overall, we observed 4363 discrepancies (14.6 per patient).
Among these discrepancies, 1310were classified as unintentional,
thus having 4.4 discrepancies per patient. In Table 4, the uninten-
tional discrepancies are described in detail. A total of 1247 dis-
crepancies (95.2%) were observed across the hospital-home
interface, such as 434 discrepancies observed before hospitaliza-
tion and 813 discrepancies after discharge, as described hereafter.
In particular, 434 unintentional discrepancies (33.1%) were ob-
served between the drugs listed in the RPR during 6 months be-
fore hospitalization and the therapy declared by the patient at
admission in hospital. Examples of those discrepancies are thera-
pies recorded in the RPR in the 6 months before admission and
not declared by the patient at the time of hospitalization
(n = 422, 97.2%), therapy taken with poor compliance (n = 3,
0.7%), and differences between the drug declared by the patient
at admission and the drug recorded in the RPR (n = 9, 2.1%). Af-
ter the hospitalization, the analysis of the differences between the
drugs prescribed by the HP to the patient at discharge and those
recorded in the RPR throughout 9 months after the hospitalization
showed an overall number of 813 unintentional discrepancies
(62.1%). In particular, those discrepancies are represented by
new prescriptions not connected with the hospitalization
(n = 411, 50.6%), lack of prescription at discharge of drugs taken
by the patient before the hospitalization (n = 177, 21.8%), non-
compliance of medications prescribed at discharge (n = 128,
15.7%), or the exchange of the active principle within the same
ATC code (n = 97, 11.9%). In particular, we observed among
those exchanges that 41 prescriptions (42.3%) were on medica-
tions prescribed at discharge and never recorded in the RPR,
and 56 prescriptions (57.7%) were on drug probably changed by
the GP during the following 9 months (2 different drug codes ob-
served in the RPR).

Only 63 discrepancies (4.8%) were observed during
hospitalization.

In particular, 18 unintentional discrepancies (1.4%) were ob-
served between the therapy declared at admission by the patient
and the first therapy prescribed by the HP. We recognized in
this comparison several patterns of unintentional discrepancies
www.journalpatientsafety.com e145
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TABLE 3. Drug Prescriptions Analyzed

Drug Prescriptions n (N = 14,573) Prescription/Patient

Drugs assumed by the patient during 6 mo before hospitalization 2944 9.9
Drugs declared by the patient at admission 1361 4.6
First therapy prescribed by the HP 1956 6.6
Last therapy prescribed during hospitalization 2399 8.0
Drugs prescribed at discharge 2343 7.9
Drugs assumed by the patient during 9 mo after discharge 3570 12.0
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including the following: missing prescription of a drug declared
by the patient at admission (n = 11, 61.2%), new prescriptions ap-
parently not connected with the hospitalization (n = 4, 22.2%),
change in the dose without any evident connection with the clini-
cal status of the patient (n = 2, 11.1%), and change in the active
principle within the same ATC code apparently without any con-
nection with the clinical status of the patient (n = 1, 5.5%).

Twenty-eight unintentional discrepancies (2.1%) were observed
between the therapy declared by the patient at admission and the
therapy prescribed at discharge. Some of them were related to the
missing prescription of drugs recorded in the RPR before hospital-
ization and declared by the patient at admission (n = 12, 42.8%).
Some others were new prescriptions of drugs not directly con-
nected with the hospitalization or the clinical status of the patient
(n = 11, 39.2%) or change in the dose (n = 3, 10.7%) and change
in the active principle within the same ATC code (n = 2, 7.1%)
without any connection with the hospitalization.

Finally in the last comparison within the hospital stay, such as
between the last medications administered during hospitalization
and the prescriptions at discharge, the unintentional discrepancies
observed were 17 (1.3%), including the following: missing pre-
scription of drugs taken during hospitalization (n = 7, 41.2%),
change in the active principle within the same ATC code (n = 2,
11.8%), or other reasons (n = 8, 47.0%; i.e., therapy taken by
the patient before and after hospitalization but not reported in
the clinical record).

DISCUSSION
Medication errors are common during transitions of care such

as hospital admission and discharge, and many studies analyzed
these particular moments9,14,15; however, little is known about
what happened before and after the hospitalization. Thus, the
aim of our study is to investigate the influence of hospitalization
of patients on prescribing safety across the continuum of care.
TABLE 4. Unintentional Discrepancies Observed in the MedRec Stu

Discrepancies During the Different Timepoints

Total discrepancies
Intentional discrepancies
Unintentional discrepancies
Unintentional discrepancies analysis
Comparison between the therapy assumed by the patient within 6 mo b
and the treatments declared by the patient at admission

Comparison between the therapy declared by the patient at admission a
during the hospitalization

Comparison between the therapy declared by the patient at admission and
Comparison between the last therapy prescribed during hospitalization an
Comparison between the therapy prescribed at discharge and treatment
at home during 9 mo after hospitalization
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Most of the discrepancies observed in our study were in-
tentional, similar to the study by Paez et al,16 which included
469 patients and where among 3609 prescriptions, 2466 showed
discrepancies of which 667 (27.1%) were unintentional. As
suggested by a recent study by González-García et al17 on
176 patients admitted to surgery departments, the authors found
that drug omission was the most frequent discrepancy observed,
a finding confirmed by our study. This observation suggests that
the assessment of the current treatments should not be entrusted
in the patient’s declaration only. A structured collaboration and
an effective information system to share the medication records be-
tween health care professionals, such asHPs, GPs, clinical pharma-
cists, and nurses, may overcome this problem while protecting
patients privacy with the appropriate system requirements.

In general, we observed that the highest percentage of uninten-
tional discrepancies was found across the hospital-home interface.
As previously stated, we considered hospital-home interface both
the comparisons between medication orders recorded in the RPR
in the 6 months before hospitalization and those declared by the
patient at hospital admission and between drug prescriptions at
discharge and drugs recorded in the RPR in the 9 months after
the discharge. Most of the unintentional discrepancies found were
related to the incomplete lists of drugs declared by the patient at
admission (n = 422) and new drugs prescribed by the GPs after
discharge (n = 411). Particularly interesting were the drugs not de-
clared by the patient at admission, therefore not prescribed during
hospitalization and at discharge, but continued by the patient after
hospitalization (n = 177). These observations suggest that in the
medication reconciliation process, GPs should play a fundamen-
tal role because they have all information about the medical case
of their patients. Therefore, enhancing the communication be-
tween them and the HPs may have a remarkable impact on reduc-
ing medication discrepancies and improving patients’ safety and
outcomes. The improvement of communication betweenHPs and
dy

n (%) Mean per Patient

4363 14.6
3053 (70.0) 10.2
1310 (30.0) 4.4

efore the hospitalization 434 (33.1) 1.5

nd the first therapy prescribed 18 (1.4) 0.1

the therapy prescribed at discharge 28 (2.1) 0.1
d therapy prescribed at discharge 17 (1.3) 0.1
actually assumed by the patient 813 (62.1) 2.7
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GPsmay also ameliorate the agreement in the decisions about the
therapy that needs to be prescribed. As a consequence, the re-
markable amount of unintentional discrepancy observed related
to drugs prescribed at discharge but not taken by the patient
(drugs not listed in the RPR, n = 128) or the changes in the active
principle within the same ATC code made by the GPs (n = 97)
could be prevented.

During the hospitalization, we observed a limited number of
unintentional discrepancies. This is probably due not only to an
accurate communication among the HPs of FTGM but also to
the availability at FTGM of an electronic prescribing system and
medical records.

The analysis on drug prescriptions was performed with the
fundamental collaboration of pharmacists and physicians. Gen-
erally, 3 health care professions are involved in obtaining the
medication history—doctors, nurses, and pharmacists—but the
procedure used in many hospitals is not completely defined
and standardized.

The limitations of the present study were the lack of inter-
views to the patients about their adherence to the therapy pre-
scribed. We also hypothesized that sometimes, the patient may
have bought the drugs, so those records could not be found in
the RPR lists. Another problem was the impossibility to check
whether a patient was rehospitalized in another institutions dur-
ing the observation period.

We did not evaluate the clinical impact of the unintentional dis-
crepancies detected in the present study. Further studies may clarify
also this aspect and evaluate the impact on hospital readmission.

CONCLUSIONS
Medication errors have important implications for patient

safety, and their identification is a main target in improving clini-
cal practice.

The results of the present study showed that in our population,
the percentage of unintentional discrepancies during hospitaliza-
tion is very limited, although at the time of the study (2013), there
was not a structured practice for medication reconciliation. The
largest amount of unintentional discrepancies was detected at the
hospital-home interface, suggesting the importance of the com-
munication between health care professionals, such as hospital
doctors and family doctors, and between patients and doctors.
This lack of communication needs to be resolved probably with
the fundamental involvement of GPs at the moment of transition
in health care settings and with enhancement of patient compli-
ance. This may in the future have an important impact on patient
safety and on the efficacy of the pharmacological treatment of pa-
tient diseases.

Further studies may clarify whether those discrepancies may
have an impact on drug-related adverse events or patient outcome.
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APPENDIX I. Major Types of Unintentional Discrepancies Observed in the MedRec Study.

n (%) Mean per patient

Comparison between the therapy assumed by the patient within 6 months before the hospitalization
and the treatments declared by the patient at admission

434 1.4

Drug listed in the RPR but not declared by the patient at admission 422 (97.2) 0.03
Drug declared different to the drug listed in the RPR (within the same ATC code) 9 (2.1) 0.01
Drug declared by the patient at admission but not listed in the RPR (poor compliance) 3 (0.7)

Comparison between the therapy declared by the patient at admission and the first therapy prescribed
during the hospitalization

18 0.04

Lack of prescription of drugs declared by the patient at admission 11 (61.2) 0.01
New prescriptions apparently not connected with the hospitalization 4 (22.2) <0.001
Change in the dose apparently without any connection with the clinical status of the patient 2 (11.1) <0.001
Change in the active principle within the same ATC code apparently without any connection with the
clinical status of the patient

1 (5.5)

Comparison between the therapy declared by the patient at admission and the therapy prescribed at discharge 28 0.04
Lack of prescription of drug declared by the patient at admission 12 (42.8) 0.04
New prescriptions of drugs not directly connected with the hospitalization or the clinical status of the patient 11 (39.2) 0.01
Change in the dose apparently without any connection with the clinical status of the patient 3 (10.7)
Change in the active principle within the same ATC code apparently without any connection with the
clinical status of the patient

2 (7.1) <0.001

Comparison between the last therapy prescribed during hospitalization and therapy prescribed at discharge 17
Lack of prescription of drug administered to the patient during hospitalization 7 (41.2) 0.02
Change in the active principle within the same ATC code apparently without any connection with the
clinical status of the patient

2 (11.8) <0.001

Other reasons (i.e., therapy taken by the patient before and after the hospitalization but not reported in
the clinical record)

8 (47.0) 0.03

Comparison between the therapy prescribed at discharge and treatment actually assumed by the patient at home
during 9 mo after hospitalization

813

New prescriptions after discharge not connected with the hospitalization 411 (50.6) 1.38
Drugs not prescribed at discharge but listed the RPR (continuation of therapy taken by the patient
before hospitalization and not referred by the patient at admission)

177 (21.8) 0.59

Drugs prescribed at discharge and not listed in the RPR (noncompliance) 128 (15.7) 0.43
Change in the active principle within the same ATC code apparently without any connection with the
clinical status of the patient

97 (11.9) 0.33
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